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Abstract

Background: The implementation of new medical interventions into routine care involves healthcare professionals
adopting new clinical behaviours and changing existing ones. Whilst theory-based approaches can help understand
healthcare professionals’ behaviours, such approaches often focus on a single behaviour and conceptualise its
performance in terms of an underlying reflective process. Such approaches fail to consider the impact of non-
reflective influences (e.g. habit and automaticity) and how the myriad of competing demands for their time
may influence uptake. The current study aimed to apply a dual process theoretical approach to account for
reflective and automatic determinants of healthcare professional behaviour while integrating a multiple behaviour
approach to understanding the implementation and use of a new self-management tool by healthcare professionals in
the context of diabetes care.

Methods: Following Diabetes UK’s national release of the ‘Information Prescription’ (DUK IP; a self-management tool
targeting the management of cholesterol, blood pressure and HbA1c) in January 2015, we conducted semi-structured
interviews with 13 healthcare professionals (general practitioners and nurses) who had started to use the DUK IP
during consultations to provide self-management advice to people with type 2 diabetes. A theory-based topic guide
included pre-specified constructs from a previously developed logic model. We elicited healthcare professionals’ views
on reflective processes (outcome expectations, self-efficacy, intention, action and coping planning), automatic
processes (habit), and multiple behaviour processes (goal priority, goal conflict and goal facilitation). All interviews were
audio recorded and transcribed verbatim and all transcripts were independently double coded and analysed
using content analysis.

Results: The majority of healthcare professionals interviewed reported strong intentions to use the DUK IP
and having formed a habit of using them after a minimum of one month continuous use. Pop-up cues in
the electronic patient records were perceived to facilitate the use of the tool. Factors that conflicted with the
use of the DUK IP included existing pathways of providing self-management advice.

Conclusion: Data suggests that constructs from dual process and multiple behaviour approaches are useful
to provide supplemental understanding of the implementation of new self-management tools such as the
DUK IP and may help to advance behavioural approaches to implementation science.
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Background
Translating research evidence into routine practice to
improve care can be difficult and there is a wealth of re-
search demonstrating gaps in the quality of care pro-
vided to patients [1]. A US study that included almost
seven thousand patients found that less than 60% of pa-
tients received care in line with best practice guidelines
[2]. Implementation science is concerned with promot-
ing the integration of research findings and evidence
into healthcare policy and practice [3] by understanding
the range of factors that can prevent or enable improve-
ments in healthcare practices [4]. A better understand-
ing of such factors and their interactions across a range
of healthcare practices has the potential for informing
the design of effective implementation interventions [4].
Theories of behaviour can provide a useful lens through
which implementation can be understood by describing
relationships between factors that influence practice,
many of which have been tested successfully in both pa-
tient [5] and healthcare professional populations [6, 7].

Theory-based determinants of healthcare professional
behaviour
Predominant behavioural approaches in implementation
science view healthcare professionals’ behaviour as the
result of a reflective decision-making process [7]. For ex-
ample, the Theory of Planned Behaviour (TPB; [8]) sug-
gests that the strength of a person’s intention (or
motivation) is viewed as the most important determinant
of behaviour. Two important predictors (amongst
others) in Social Cognitive Theory (SCT) are outcome
expectancies (similar to attitudes in the TPB) and self-ef-
ficacy [9]. Outcome expectancies refer to a person’s esti-
mation of what the anticipated consequences of a given
behaviour are [9]. Self-efficacy refers to a person’s per-
ceived capability to perform a behaviour in the face of
anticipated barriers to behaviour [9]. The consistent
finding that intention does not always translate into ac-
tion (i.e., intention-behaviour gap) [10, 11] has led to the
development of theories that are specifically concerned
with volitional cognitions such as action planning and
coping planning [Health Action Process Approach
[HAPA]; [12]. Action plans are specific plans of when,
where and how to perform a behaviour and coping plans
deal with anticipated barriers to the behaviour [13, 14].
Social cognitive and volitional models of behaviour have
successfully guided both the design and evaluation of ef-
fective interventions [15].

Habit and healthcare professional behaviour
While social cognition and volitional models provide
useful insights into how behaviour is initiated, they do
not sufficiently account for the role that implicit pro-
cesses such as habit play in determining healthcare

professionals’ behaviour. Habit can be defined as a
learned tendency to perform a behaviour automatically
in response to a specific cue in the situational context
[16]. For example, the sight of a soap dispenser in a clin-
ical setting (contextual cue) may prompt a healthcare
professional to engage in hand washing without the
need for explicit decision-making every time (auto-
matic response). Taking into account that much of
healthcare professionals’ behaviour might be contin-
gent to cues (e.g. electronic reminders to prompt
clinical actions) there has been a call for greater con-
sideration of habit in behavioural theories used in im-
plementation science [17, 18].
The suggestion that healthcare professionals’ behav-

iour is driven by both reflective (e.g. intention) and im-
pulsive (e.g. habit) processes is consistent with dual
process models [19, 20]. According to these models
there are two internal processes that operate in parallel
that determine behaviour—a reflective and an impulsive
process [21]. The reflective process involves slow and ef-
fortful decision-making that operates under full con-
scious awareness [21]. This process is consistent with
most contemporary theories of behaviour that consider
outcome expectations, self-efficacy, intention and plan-
ning and there is considerable research suggesting the
importance of reflection [7]. The impulsive process in-
volves quick and efficient processes that operate outside
a person’s awareness [21]. This impulsive process in-
cludes automatic action tendencies, i.e. the degree of
automaticity with which the behaviour is performed. A
systematic review and meta-analysis identified 9 studies
assessing the strength of association between habit and
healthcare professional behaviour [22]. A combined
mean r+ of 0.35 was observed between habit and health-
care professional behaviour, demonstrating the impact of
implicit processes on clinical behaviour. For example, a
study involving 427 primary healthcare professionals
(general practitioners [GPs] and nurses) tested whether
a dual process model could predict the utilisation of six
underperformed prescribing, advising and examining
practices in diabetes care [23]. This study found that
measures of both reflective and impulsive processes at
baseline predicted healthcare professionals’ provision of
prescribing, advising, and examining behaviours at 12
months follow-up [23].
Although quantitative evidence demonstrates the im-

portance of habit as a predictor of healthcare professional
behaviour [23, 24], there is a lack of theory-based qualita-
tive research into the role of habit development in health-
care professionals. Qualitative research can help to
triangulate findings obtained using quantitative methods
(e.g., questionnaires) [25, 26] and can help to better under-
stand how healthcare professionals form a new habit (and
break old habits) and how habit subsequently impacts on
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behaviour. One qualitative study that took a theory-based
approach and incorporated questions on habit/routines
investigated barriers and facilitators to hand hygiene of
healthcare professionals [27]. The study showed that
habit/routine (i.e., an automatic response to cues) facili-
tated healthcare professional hand hygiene behaviour.

The impact of competing demands on healthcare
professional behaviour
In addition to calls for considering dual process ap-
proaches, there have also been calls for considering the
role of competing demands as a way of operationalising
time-related barriers [28]. Research on competing de-
mands acknowledges the impact of conflicting goals and
priorities on the pursuit of new behaviours [28, 29].
Healthcare professionals often pursue multiple goals
(e.g., prescribing medication whilst maintaining a rap-
port with the patient), however the pursuit of one spe-
cific goal may interfere with pursuing another, for
example, by taking up time available or due to incom-
patibility (e.g., taking blood pressure readings whilst
examining a patients’ feet). The pursuit of one goal may
also act to facilitate the pursuit of another, for example
instrumentally (e.g., providing advice on diet can lead to
setting goals for weight loss). There is quantitative and
[28] qualitative research evidence [30] demonstrating the
importance of going beyond single-behaviour ap-
proaches by acknowledging the impact of multiple goal
pursuit. A qualitative study utilising theory-based
semi-structured interviews reported that healthcare pro-
fessionals readily related their other goal-directed behav-
iours with having a facilitating and interfering influence
on two evidence-based clinical behaviours (i.e., providing
physical activity advice and prescribing to reduce blood
pressure) [30]. A better theoretical understanding of
how competing demands influence healthcare profes-
sionals’ behaviours may provide a more representative
account of the realities of clinical practice.

Self-management support for people with type 2
diabetes
One area which may benefit from theory-based imple-
mentation work is Type 2 diabetes care. Type 2 diabetes is
a worldwide epidemic affecting over 400 million adults
[31]. The number of diagnosed cases in the UK has more
than doubled from 1.4 million in 1996 to 3.5 million in
2015 [32]. The recognition that poor management of type
2 diabetes can lead to serious complications (e.g. cardio-
vascular disease, morbidity, and accelerated mortality) has
led to the development of effective interventions that can
halt progression and even reverse the condition [33]
through health behaviour change [34, 35]. Furthermore, a
large systematic review reported that self-management
training in type 2 diabetes has positive effects on a range

of health outcomes such as sustained glycemic control,
cardiovascular disease, and quality of life [36]. As a result
of this evidence, an update in clinical practice guidelines
and quality standards (National Institute for Health and
Care Excellence; NICE) has called for more support with
self-management behaviours in patient populations [37].
To support the successful implementation of NICE guide-
lines healthcare professionals may require support to pro-
vide self-management advice and an evidence-informed
resource could help them to deliver this evidence-based
care.

Diabetes UK information prescriptions to support self-
management advice
The Diabetes UK Information Prescription (DUK IP) is a
clinical tool developed to help healthcare professionals
and people with type 2 diabetes to make decisions to-
gether about treatment and self-management. In the first
instance, DUK released three different IPs covering three
important diabetes-related health targets: blood pres-
sure, cholesterol, and HbA1c. This intervention draws
upon evidence-based behavioural science to provide a
mode of targeting risk perception and supporting goal
setting, action planning and coping planning of people
with type 2 diabetes [38–40]. DUK IPs start with a short
section including information about the three health tar-
gets (i.e., HbA1c, cholesterol, and blood pressure; [41]).
This section is followed by a checkbox list of health be-
haviours that can be adopted (e.g., reducing portion
size). An ‘agreed action plan’ section at the bottom of
the DUK IP allows healthcare professionals and people
with diabetes to further personalise the chosen health
behaviors by formulating ‘when, where and how’ the be-
havior is to be adopted. DUK IPs can be used through
all major primary care IT systems in the UK (i.e., EMIS
Web, Vision, and SystmOne). Their installation on inter-
connected IT systems allows for continuous updating of
the DUK IPs in the light of emerging research evidence.
As Learning Health Systems (LHS) increasingly incorp-
orate intelligent IT systems, DUK IPs have the potential
to have a role within integrated online decision support
and dashboard systems to support diabetes care [42, 43].
There are already several studies that show how LHS
can be integrated in primary care to support the linking
of routine healthcare systems with translational research
[44]. For example, the TRANSFoRm EU FP7 project in-
cludes Diabetes “use cases” to enable widespread queries
to identify eligible patients and use data from various
federated databases [44]. Once installed on the primary
care practice computers they are automatically popu-
lated with test results of people with type 2 diabetes.
Completed IPs can be printed by healthcare profes-
sionals and given to the person with diabetes.
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Research questions
The DUK IPs went live in a subset of primary and sec-
ondary care practices in 2014 and healthcare profes-
sionals started to pilot them with people with type 2
diabetes. The current study aimed to capture and under-
stand healthcare professionals’ experiences with the new
tool in terms of reflective, impulsive and multiple goal
processes. The following research questions were investi-
gated: 1) How motivated were healthcare professionals
to use the DUK IP? 2a) How long did healthcare profes-
sionals perceive it to take to form a habit to use the
DUK IP? 2b) What contextual cues and prompts were
healthcare professionals aware of that preceded their use
of the DUK IP? and; 3) What other clinical activities
(e.g. provision of information materials) competed with
or facilitated the use of the new tool?

Methods
Sampling and recruitment
We aimed to recruit a purposive sample of GPs and
nurses with varying years of clinical experience who had
used the DUK IP. Participating healthcare professionals
were recruited from primary and secondary care prac-
tices throughout the UK. Our target sample size was a
minimum of 13 participants or until data saturation was
reached, in line with published guidance [45]. Participat-
ing healthcare professionals included both those who
were involved in the development and piloting of the
DUK IP and those who had no involvement in the devel-
opmental process. The research protocol was approved
by the Newcastle University Faculty of Medical Sciences
Ethics Committee (Application No: 00849) and research
assurance was provided by North of England Commis-
sioning Support Unit.

Data collection
Theory-based semi-structured interviews were con-
ducted face to face or by telephone using a theory-
informed topic guide (see additional file 1). This was
based on a logic model (see Fig. 1) developed from a
previous predictive study with healthcare professionals
who were providing care to people with type 2 diabetes
[23]. The topic guide included pre-specified prompts to
elicit information on specific theoretical constructs in-
cluded in the logic model. Specifically, we elicited health-
care professionals’ views on outcome expectations,
self-efficacy, intention, action and coping planning, habit,
goal priority, goal conflict and goal facilitation. The topic
guide was piloted with three public health researchers at
Newcastle University and with one GP prior to use in the
study. The pilot indicated that interviews would take ap-
proximately 20min. After obtaining informed signed
consent from participating healthcare professionals, inter-
views were digitally recorded and transcribed verbatim. All

interviews were conducted by SP from 5th March to the
11th November 2014.

Analysis
A coding manual for use with NVivo 10 [46] was cre-
ated, including definitions and coding instructions (see
additional file 2) to ensure researchers involved in the
analysis process coded transcripts consistently. Directed
content analysis [47] was used to analyse interview tran-
scripts. The predefined theoretical determinants from
the topic guide were used as a guide for initial coding of
the qualitative data generated, and further sub-themes
were created by coders. Two coders first independently
coded two transcripts then met to develop the coding
manual. Then coders independently coded the remain-
der of the transcripts and met to resolve discrepancies.
Bootstrapped estimates of Krippendorff ’s alpha were cal-
culated for each transcript to determine inter-rater reli-
ability across all coded constructs [5000 bootstrapped
samples; 48].

Results
Participants
A total of 14 healthcare professionals from 13 different
practices across the UK were recruited. Eight (5 GPs, 3
nurses, and 1 consultant diabetologist) were directly in-
volved in the development and/or the piloting of the new
tool during its initial roll-out and the remaining five were
independent of this developmental and piloting process (1
pharmacist prescriber, 1 GP, and 3 nurses). One interview
was lost due to file corruption of the audio recording prior
to transcription. Healthcare professionals reported a me-
dian of 18 years clinical experience (range 8–35 years) of
working with patients in primary and secondary care.
They had been using the DUK IP for a median of 6
months (range 2–12) prior to being interviewed.

Interrater reliability
Krippendorff ’s alpha across all constructs ranged from
.52 to .88 with most alphas exceeding acceptable cut-off
levels of .67 [48] indicating satisfactory agreement be-
tween coders. Illustrative quotes are provided below
alongside a description of the themes and an overview of
quotes for all themes is presented in additional file 3.

Reflective process
Diabetes UK information prescription use (behaviour)
There was considerable variability in healthcare profes-
sionals’ self-reported frequency of using the new tool
with people with diabetes that they had consulted during
the week prior to the interview.

‘I would say I print it off a couple of times a week [2
out of 20 patients]’ (ID8);
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‘Oh, roughly I would say probably 20 a week probably
[20 out of 40 patients]’(ID13);

‘They all get one, for Type 2 [10 out of 10 patients].’ (ID5).

Outcome expectancies
Improved interaction. The majority of the healthcare
professionals observed that using the new tool helped
them to improve their interaction with their patients.
Healthcare professionals described how the new tool
helped them to structure their consultation:

‘It gives me an introduction, an opening conversation I
can have with the patient. It’s something it can keep a
consultation structured but it also allows the patients
to think about things.’ (ID3).

Helps patient. Respondents reported that they thought
the tool helped their patients to feel more empowered
and in control of their condition:

‘So that empowers them to know a bit more about
their condition and what they’re aiming for rather
than just taking tablets.’ (ID7).

They reported that the info-graphs depicting what it
meant to have high blood pressure, cholesterol or blood
sugar, helped raise their patients’ risk perception and
thereby prompted behaviour change:

‘I think a picture speaks a thousand words. So that is
very helpful for people to see why they should do a
behavioural change, because they can actually see the
blood vessel getting furred up.’ (ID12).

They also described how they believed the new tool
would help their patients to better understand their condi-
tion and thereby increase their confidence to self-manage:

‘So it means they’re able to go home and compare
their figures on this to the previous one, and I think
that can give them the confidence to say yes, I am
doing right, I am getting there.’ (ID14).

They further reported that the new tool prompted pa-
tients to form effective action plans that would help
them to reach their behavioural/clinical goals:

‘It clarifies everything to them so they understand
what’s their goals, where they are currently and where
we want them to get to, and it just clarifies the actions
they’re going to be taking.’ (ID13).

Lastly, healthcare professionals reported that they
thought the agreed targets for behaviour change and for
reaching the clinical goals would act as a reminder for
the patient:

‘It is an aide-memoire for the person with diabetes.’ (ID4).

Self-efficacy
Barriers affecting self-efficacy. Healthcare professionals
reported the following patient-related barriers to the use
of the new tool: comorbidity (e.g., heart disease, rheuma-
toid arthritis, and knee pain), illiteracy, dexterity, visual
problems, dementia, and lack of engagement:

‘We have a lot of patients who have comorbidity so
they’re not just diabetic but they also have heart

Fig. 1 Process model of the topic guide used to facilitate interviews. The reflective process illustrates the sequential relationship between
motivational (outcome expectations, self-efficacy, intention) and volitional (action planning, coping planning) factors and healthcare professional
behaviour. The impulsive process shows the parallel influence of automaticity on behaviour. The multiple behaviour process acknowledges that
the enactment of clinical behaviour is also influenced by the range of competing goals that healthcare professionals face in their clinical practice
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disease and rheumatoid arthritis or whatever, so all of
those things need sorting out so you might decide that
actually there’s too much to do in one go.’ (ID2).

Contextual barriers reported included lack of time and
difficulties with the installation of the information pre-
scriptions on practice computers:

‘I think that was the biggest barrier was the installation,
because I’m fairly good at IT, I’ve devised an audit tool
for CKD [chronic kidney disease] and Diabetes which
I’ve had published and stuff, so I’m not too bad on EMIS
web, but I did really struggle just to get this.’ (ID9).

Healthcare professionals reported low levels of
self-efficacy when it came to dealing with IT-related
problems and often had to seek advice to get the new
tool installed on to the computer system:

‘And, I think, if it wasn’t for the fact that we have
somebody fairly specific administration team that
helps with IT I might have given up at that point.’
(ID9).

Intention
Most motivated. All but one healthcare professional were
motivated to use the information prescriptions in their
practice with patients with diabetes.

‘At the moment, very [motivated], because it’s a
relatively new tool, and I think they’re good’ (ID8).

Least motivated. One healthcare professional reported
low intentions to use the new tool, due to other compet-
ing practices that they felt were already working well:

‘I’m probably not as motivated as others because of
the tools I’ve already devised myself ’ (ID9).

They reported a range of situations in which they were
least motivated to use the new tool, including
patient-related situations such as when the nature of a
consultation made the provision of an IP inappropriate:

‘If a patient has come in, the consultation, if it has
been around a particularly sensitive topic or emotional
topic, a bereavement it wouldn’t be appropriate to be
talking about control of their diabetes at that stage’
(ID4).

Context-related situations were also described includ-
ing those in which patients were perceived to have prac-
tical difficulties using IPs:

‘One patient I gave it to her and she said “I really don’t
know how to decipher this. I lost one of my children”.
But she’s not come back so I think people who English is
not their first language or they find it difficult to read,
they will have difficulty in engaging with this.’ (ID2).

Action planning
A minority of healthcare professionals reported having a
clear plan for when, where and how they would use the
new tool with their patients. A patient requesting further
diabetes-related information was an opportunity during
which healthcare professionals used the tool:

‘When the patients come in and they ask can you tell
me what my latest diabetes control blood test was like,
that’s when I’d then bring in that one [information
prescription]’ (ID11).

A further opportunity for healthcare professionals to
use the new tool was related to the time in the consult-
ation, with the end of the consultation being a preferred
time:

‘And it is at the end bits gathering all the information,
this is where we think you are, and have a look at this,
what do you think you can do to help’ (ID8).

Coping planning
Healthcare professionals sought help from relatives and
translators in situations where their patients were unable
to understand the information presented on the IPs:

‘I have an interpreter that works with me in my
community clinic, and some family members come but
I’ve always got an interpreter’ (ID11).

They also made use of the info-graphs to explain the
information to non-native speakers:

‘A lot of my patients are from different countries so
English is not their first language, so I find that this is,
the picture, is very easy for them to understand’ (ID3).

In situations where healthcare professionals encoun-
tered contextual barriers (i.e. lack of time) they either
deferred use of the new tool to a later time or they asked
a diabetes specialist nurse to discuss the content with
the patient:

‘You park that and say let’s do that another day or
come and see the nurse another day and do that with
her.’ (ID12).
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Impulsive process
Contextual cues
All except one healthcare professional reported that they
had access to the electronic pop-up reminders that ap-
peared in patients’ electronic records when one of the
three targets (i.e. blood pressure, cholesterol or glycemic
control) was outside the recommended range:

‘There’s a little pop-up screen at the right-hand corner,
and that says diabetes information prescription, so
that’s a memoire for you’ (ID6).

The majority of the responses of healthcare profes-
sionals indicated that if installed appropriately the
pop-up reminders promoted their use of the new tool:

‘So that was the single most useful thing [pop-up
reminder], and that’s how I first became aware of them,
and that’s why I keep remembering about them’ (ID10).

Healthcare professionals also reported that people with
diabetes (i.e. patients) acted as a social prompt to pro-
vide the new tool:

‘Some patients are actually asking for them. Can I
have the paper we had last time and what can we do
this time’ (ID14).

Habit formation
The vast majority of those interviewed reported that
they used the new tool automatically, without having to
think about it consciously:

‘Because I’ve been using it for so long [12 months] it
has become a sort of subconscious way of using it
rather than I have to remember to do it. You normally
do it and it just happens’ (ID6).

They reported that it took them between one and three
months of repeated use to use the new tool on a routine basis:

‘I think it’s the old adage that you use something for a
month it gets into a habit. It’s become a habit now’ (ID14).

‘It probably took about a couple of months to get into
the actual habit of it but now it’s a routine thing that
during the consultation it’s printed off ’ (ID4).

Multiple goal process
Goal priority and goal conflict
Healthcare professionals reported a range of goals that
took priority over the use of the information prescriptions.

Treating comorbidities that occurred alongside diabetic
symptoms were perceived as having higher priority:

‘We have a lot of patients who have comorbidity so
they’re not just diabetic but they also have heart
disease and rheumatoid arthritis or whatever, so all of
those things need sorting out so you might decide that
actually there’s too much to do in one go.’ (ID2).

They also reported prioritising their goals according to
the needs of their patients:

‘I would go first of all according with the patient’s
reason for coming along and then I will say just
looking at your notes before you came in I can see that
we could be doing a little bit more for you and that’s
how I’d introduce it.’ (ID4).

Furthermore, healthcare professionals reported other
administrative tasks often taking priority over the use of
the information prescriptions:

‘If you’ve got about 4 different forms to fill like dementia
and unplanned admissions and you’ve got a bit of QOF
[Quality Outcome Framework] to do then this would
take a little bit of lesser priority’ (ID6).

A minority of healthcare professionals reported that
they had been using alternative self-management re-
sources and strategies. For some the new tool had
substituted previously used self-management resources
and strategies, whereas others kept on using competing
methods, which conflicted with their use of the DUK IP:

‘We did have our own care plans, […]. And that was
all on one piece of paper, and then we had a little
action plan that we wrote out for them. So when these
ones [information prescriptions] came in I had probably
not used them as extensively as maybe other surgeries
would because we had already got our own care plan
that we were using.’ (ID9).

Discussion
This qualitative interview study applied a dual process
model of healthcare professional behaviour supplemented
by a multiple goals approach to better understand the de-
terminants involved in the implementation of a new
self-management tool, the Diabetes UK Information Pre-
scription. Findings suggests that the uptake of the new
tool could be explained by a combination of reflective (e.g.
intention) and impulsive, non-conscious processes (e.g.
cues, habit). Furthermore, we found evidence that con-
flicting goal-directed behaviours contributed to the extent
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to which healthcare professionals reported making use of
the new tool.
While previous studies have applied dual process [23]

and multiple goal models [30, 49] separately to investi-
gate clinical behaviours, the current study is the first to
apply both models simultaneously. Given the consistent
finding that the translation of evidence-based practices
into routine care can be a slow process involving health-
care professional behaviour change [50], these findings
have the potential to inform the further implementation
of the DUK IP and/or other interventions.
The majority of healthcare professionals in the current

study reported high intentions and positive outcome ex-
pectancies regarding the use of the new tool with their
patients. The finding that reflective processes, as repre-
sented in most social cognitive models of behaviour, are
an important determinant of healthcare professionals’
behaviour is consistent with findings in the implementa-
tion literature [51]. For example, a literature review in-
cluding 31 studies found that intention was an
important determinant of healthcare professionals’ use
of health information systems [52]. Although one factor
that may have biased views towards a positive evaluation
of the tool could have been that some of the participat-
ing healthcare professionals were directly involved in the
development of the tool. This is in line with research
suggesting that the active involvement of users in the
implementation of new interventions can promote a
sense of ownership towards the intervention [53].
The majority of healthcare professionals interviewed

reported that after at least three months of continuous
use they had formed a habit, or an automatic way of
using the new tool. Although this is not the first study
that has found evidence that habit is an important driver
of healthcare professional behaviour [24, 54, 55], this is
the first qualitative study to our knowledge that exam-
ined habit formation and automaticity development in
the use of a new self-management tool. Healthcare pro-
fessionals reported that one of the most important facili-
tators for their use of the DUK IP was the integrated
prompts in the electronic patient records. This finding is
in line with the literature supporting point of care re-
minders in healthcare professionals [56, 57]. For ex-
ample, a systematic review including 32 studies found
that computer-generated reminders had a moderate
effect on improvement in healthcare practices [56].
Another systematic review of 28 studies found that
computer reminders achieved a median improvement
in process adherence of 4.2% [57]. From a habit per-
spective reminders might be particularly useful as
they help to maintain a behaviour that has become
habitual, and increase behavioural automaticity [58].
Taken together this evidence suggests that the use of
electronic reminders may be a beneficial strategy to

facilitate the use of information technologies, such as
the information prescriptions.
Results showed that healthcare professionals perceived

other goal directed behaviours as interfering with the
use of the new tool. These results are consistent with
other qualitative studies with patients [59] and health-
care professionals [30] that report the interfering effects
of other goal pursuits on the performance of a focal be-
haviour despite strong intention. For example, some
healthcare professionals were already using alternative,
competing practices (e.g. alternative strategies to provide
self-management advice, including information leaflets)
that would directly compete with the use of the new
tool. Given the limited time and resources that health-
care professionals have available during consultations, it
is important to understand the range of different goals
that compete for their attention.

Implications for theory development in implementation
science
The implementation process includes understanding the
behaviours of frontline healthcare providers who are ex-
pected to use evidence to inform their own practice [6].
Theories of behaviour can be applied to help build a cu-
mulative science to better understand the processes that
drive healthcare professional behaviour. Most contempor-
ary theories focus on explaining single behaviours that are
assumed to be driven by a reflective decision-making
process [7, 60]. The current study adds to a growing body
of literature, which acknowledges that healthcare profes-
sionals’ behaviours are driven not only by a reflective
process of active decision-making, but also by more im-
pulsive processes that trigger behaviour automatically in
response to contextual cues [17, 23, 24]. Furthermore, the
theoretical framework that was applied in the current
study did not look at behaviour (i.e. information prescrip-
tion use) in isolation, but also acknowledged that new be-
haviours need to be integrated into a network of existing
behaviours that have facilitating and interfering effects on
each other.

Implications for implementation support
The current study can provide some guidance on how to
promote the implementation of new self-management
tools such as the DUK IP. One way of supporting behav-
ioural repetition (and habit formation) could be through
the effective use of electronic pop-up reminders that
prompt healthcare professionals on when to initiate a
new behaviour [56]. However, some healthcare profes-
sionals reported problems relating to the installation of
the new tool on their computer systems. This is in line
with other research showing that ease of use is one of
the most important determinants of healthcare profes-
sionals’ engagement with new technologies [61]. Future
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implementation interventions may need to provide add-
itional support for the installation and use of informa-
tion technologies to promote regular use.
This study also showed that effective implementation

of new behaviours might need to be combined with the
de-implementation of competing non-evidence based
practices. For example, a minority of the healthcare pro-
fessionals reported using alternative ways of providing
self-management advice which might conflict with using
the DUK IP. This is a challenge as research has shown
that changing healthcare professionals’ behaviour is diffi-
cult particularly if it involves changing existing routines
and practices [62]. It has been suggested that to break a
habit one needs to overrule the impulsive system by en-
gaging the reflective system [20]. This process can be
cognitively challenging and involves inhibiting activated
habit responses. Such demanding self-regulatory pro-
cesses might be hard to initiate in the stressful, time
constrained context of clinical practice [63]. An alterna-
tive approach could be to remove cues that trigger the
old habit (e.g. non-evidenced information leaflets), mak-
ing it possible for healthcare professionals to consciously
consider other behavioural alternatives. This raises the
importance of designing decision support tools (such as
the DUK IPs) that fit within a learning health system.
Such tools need to have mechanisms in place to ensure
systematic decommissioning of low-value-care practices
[42, 43]. For example, the DUK IPs can be kept up to
date via the primary care IT system (top-down control)
or de-activated locally on the practice computers (bot-
tom-up control). Future decision-making support sys-
tems need to have similar processes in place to ensure
their decommissioning when they are no longer sup-
ported by evidence or when new and better interven-
tions come to light. If the removal of cues is not feasible,
planning strategies could be used to connect old habit
cues (e.g. patient asking for information) with more de-
sired responses that are in line with the evidence on best
practice [18].

Strengths and limitations
This study used directed content analysis to test an ex-
plicit and a priori-defined theory in the context of the
implementation of a new evidence-informed tool (i.e.
DUK Information Prescriptions) in diabetes care. The
theory-guided method helped contribute to a cumulative
science that aims to understand the factors (e.g.
intention and habit) that may drive healthcare profes-
sional behaviour. A limitation is that we only included
healthcare professionals who were already using the
DUK IP. The study could have benefited from inclusion
of healthcare professionals who were not yet using the
DUK IP. We focused on active users of the DUK IP as
we were specifically interested in the process of habit

formation and how the use of the DUK IPs fit in with
healthcare professionals’ competing demands. Further-
more, the finding that healthcare professionals reported
habit formation to take at least between one and three
months of continuous use needs to be interpreted with
caution as the frequency with which different healthcare
professionals consulted people with type 2 diabetes may
have varied considerably. For example, diabetes specialist
nurses may have utilised the DUK IPs more regularly
than practice nurses or GPs. Future research should
consider the frequency of behavioural repetition as well
as the time period when investigating habit formation.
Lastly, this study is limited in that it only included one
healthcare professional per practice. Future studies
should include a number of healthcare professionals per
site to understand how different people work together to
implement the DUK IPs. An approach such as the
Normalization Process Theory [NPT; 64] may help in-
form such explorations as it provides a number of gen-
erative mechanisms of social action. For example the
construct ‘Activation’ refers to the need for people to
collectively define the actions and procedures that are
needed to maintain a practice and stay involved [64].

Conclusion
Healthcare professionals perceived that both reflective
(e.g. intention) and impulsive (e.g. habit) processes had
an impact on their adoption of a new national ‘DUK In-
formation Prescription’ for diabetes. Furthermore, they
reported that other goal-directed behaviours such as
competing practices influenced their adoption of the in-
formation prescriptions. Taken together data suggests
that constructs from dual process and multiple goals ap-
proaches are useful to understand how new medical in-
terventions are implemented into routine practice.

Additional files

Additional file 1: Theory-informed topic guide.pdf. Pdf file. (PDF 192 kb)

Additional file 2: Coding tree based on theory-based process model.pdf.
Pdf file. (PDF 194 kb)

Additional file 3: Illustrative quotations by themes.pdf. Pdf file. (PDF 83 kb)

Abbreviations
CKD: Chronic kidney disease; DUK IP: Diabetes UK information prescription;
EMIS: Egton Medical Information System; GP: general practitioner;
HAPA: Health Action Process Approach; NICE: National Institute for Health
and Care Excellence; NPT: Normalization Process Theory; QOF: Quality
Outcome Framework; SCT: Social Cognitive Theory; TPB: Theory of Planned
Behaviour; UK: United Kingdom; USA: United States of America

Acknowledgements
Not applicable.

Funding
This research was supported by the Health Foundation ‘Improvement
Science’ grant that was awarded to SP (GIFTS ID 7223). The funding body

Potthoff et al. BMC Medical Informatics and Decision Making           (2019) 19:23 Page 9 of 11

https://doi.org/10.1186/s12911-019-0744-9
https://doi.org/10.1186/s12911-019-0744-9
https://doi.org/10.1186/s12911-019-0744-9


had no role in the design of this study and had no role during the
execution, analyses, interpretation of the data, or decision to submit results.
FFS is funded by Fuse, the Centre for Translational Research in Public Health,
a UKCRC Public Health Research Centre of Excellence based on funding from
the British Heart Foundation, Cancer Research UK, Economic and Social
Research Council, Medical Research Council, and the National Institute for
Health Research, under the auspices of the UK Clinical ResearchCollaboration.

Availability of data and materials
The Diabetes UK Information Prescriptions can be accessed online here:
https://www.diabetes.org.uk/professionals/resources/resources-to-improve-
your-clinical-practice/information-prescriptions-qa. The datasets used and/or
analysed during the current study available from the first author on
reasonable request.

Authors’ contributions
SP/JP/FS/LA and AR conceived the study. SP and MB conducted the
analyses. SP/LA/FS and JP interpreted the data. SP drafted the manuscript and
all authors revised the manuscript and approved the final version to be
published.

Ethics approval and consent to participate
All procedures, including the informed consent process, were conducted in
accordance with the ethical standards of the responsible committee on
human experimentation (institutional and national) and with the Helsinki
Declaration of 1975, as revised in 2000. All participants provided signed
informed consent. Ethics approval was granted by the Newcastle University
Faculty of Medical Sciences ethics Committee (Application No: 00849).
Research and Development approval was granted by the North of England
Commissioning Support Unit.

Consent for publication
Written informed consent for publication was obtained from all research
participants.

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in published
maps and institutional affiliations.

Author details
1Faculty of Health and Life Sciences, Northumbria University, Newcastle
Upon Tyne NE7 7TR, UK. 2Institute of Health and Society, Newcastle
University, Newcastle Upon Tyne NE2 4AX, UK. 3Clinical Epidemiology
Program, Ottawa Hospital Research Institute, 501 Smyth Road, Ottawa K1H
8L6, Canada. 4School of Epidemiology and Public Health, University of
Ottawa, 600 Peter Morand Crescent, Ottawa K1G 5Z3, Canada. 5School of
Psychology, University of Ottawa, 136 Jean-Jacques Lussier, Ottawa K1N 6N5,
Canada. 6NIHR Policy Research Unit Behavioural Science, Newcastle
University, The Baddiley-Clark Building, Richardson Road, Newcastle Upon
Tyne NE2 4AX, UK. 7Diabetes UK, London, UK. 8School of Health & Social
Care, Teesside University, Middlesbrough TS1 3BA, UK.

Received: 20 March 2018 Accepted: 10 January 2019

References
1. Grol R. Successes and failures in the implementation of evidence-based

guidelines for clinical practice. Med Care. 2001;39:1146–54.
2. Asch S, Kerr E, Keesey J. Who is at greatest risk for receiving poor-quality

health care? N Engl J Med. 2006;354(11):1147–56.
3. Eccles MP, et al. An implementation research agenda. Implement Sci. 2009;

4(1):1.
4. Wensing M, et al. Tailored implementation for chronic diseases (TICD): a

project protocol. Implement Sci. 2011;6(1):103.
5. Silva MN, et al. Using self-determination theory to promote physical activity

and weight control: a randomized controlled trial in women. J Behav Med.
2010;33(2):110–22.

6. Eccles MP, et al. Changing the behavior of healthcare professionals: the use
of theory in promoting the uptake of research findings. J Clin Epidemiol.
2005;58(2):107–12.

7. Godin G, et al. Healthcare professionals' intentions and behaviours: a
systematic review of studies based on social cognitive theories. Implement
Sci. 2008;3(1):36.

8. Ajzen I. The theory of planned behavior. Organizational Behaviour and
Human Decision Processes. 1991;50:179–211.

9. Bandura A. Self-efficacy: toward a unifying theory of behavioral change.
Psychol Rev. 1977;84(2):191.

10. Sheeran PL. Intention—behavior relations: a conceptual and empirical
review. Eur Rev Soc Psychol. 2002;12(1):1–36.

11. Sniehotta FF, Scholz U, Schwarzer R. Bridging the intention–behaviour gap:
planning, self-efficacy, and action control in the adoption and maintenance
of physical exercise. Psychol Health. 2005;20(2):143–60.

12. Schwarzer R, Lippke S, Luszczynska A. Mechanisms of health behavior
change in persons with chronic illness or disability: the health action
process approach (HAPA). Rehabil Psychol. 2011;56(3):161–70.

13. Sniehotta FF, Scholz U, Schwarzer R. Action plans and coping plans for
physical exercise: a longitudinal intervention study in cardiac rehabilitation.
Br J Health Psychol. 2006;11(Pt 1):23–37.

14. Kwasnicka D, et al. Does planning how to cope with anticipated barriers
facilitate health-related behaviour change? A systematic review. Health
Psychol Rev. 2013;7(2):129–45.

15. Hardeman W, et al. Application of the theory of planned behaviour in behaviour
change interventions: a systematic review. Psychol Health. 2002;17(2):123–58.

16. Gardner B. A review and analysis of the use of ‘habit’ in understanding, predicting
and influencing health-related behaviour. Health Psychol Rev. 2014:1–19.

17. Nilsen P, et al. Creatures of habit: accounting for the role of habit in
implementation research on clinical behaviour change. Implement Sci.
2012;7(1):53.

18. Helfrich CD, et al. How the dual process model of human cognition can
inform efforts to de-implement ineffective and harmful clinical practices: A
preliminary model of unlearning and substitution. Journal of Evaluation in
Clinical Practice. 24(1):198–205.

19. Benner P. From novice to expert. AJN The American Journal of Nursing.
1982;82(3):402–7.

20. Strack F, Deutsch R. Reflective and impulsive determinants of social
behavior. Personal Soc Psychol Rev. 2004;8(3):220–47.

21. Deutsch, R. and F. Strack, Variants of judgement and decision making: The
perspective of the reflective-impulsive model, in Intuition in judgement and
decision making, C. Betsch and T. Betsch, Editors. 2008, Taylor & Francis
Group. p. 39–44.

22. Potthoff S, et al. The relationship between habit and healthcare professional
behaviour in clinical practice: a systematic review and meta-analysis. Health
Psychol Rev. 2019;8:1–18.

23. Presseau J, et al. Reflective and automatic processes in health care
professional behaviour: a dual process model tested across multiple
behaviours. Ann Behav Med. 2014;48(3):347–58.

24. Potthoff S, et al. Planning to be routine: habit as a mediator of the planning-
behaviour relationship in healthcare professionals. Implement Sci. 2017;12:24.

25. Moore GF, et al. Process evaluation of complex interventions: Medical
Research Council guidance. BMJ. 2015;350:h1258.

26. O'Cathain A, Murphy E, Nicholl J. Why, and how, mixed methods research is
undertaken in health services research in England: a mixed methods study.
BMC Health Serv Res. 2007;7(1):85.

27. Dyson J, et al. Does the use of a theoretical approach tell us more about
hand hygiene behaviour? The barriers and levers to hand hygiene. J Infect
Prev. 2011;12(1):17–24.

28. Presseau J, et al. Goal conflict, goal facilitation, and health professionals'
provision of physical activity advice in primary care: an exploratory
prospective study. Implement Sci. 2011;6(1):73.

29. Presseau J, et al. With a little help from my goals: integrating intergoal
facilitation with the theory of planned behaviour to predict physical activity.
Br J Health Psychol. 2010;15(4):905–19.

30. Presseau J, et al. Multiple goals and time constraints: perceived impact on
physicians' performance of evidence-based behaviours. Implement Science.
2009;4:77.

31. Chen L, Magliano DJ, Zimmet PZ. The worldwide epidemiology of type 2
diabetes mellitus—present and future perspectives. Nat Rev Endocrinol.
2012;8(4):228–36.

Potthoff et al. BMC Medical Informatics and Decision Making           (2019) 19:23 Page 10 of 11

https://www.diabetes.org.uk/professionals/resources/resources-to-improve-your-clinical-practice/information-prescriptions-qa
https://www.diabetes.org.uk/professionals/resources/resources-to-improve-your-clinical-practice/information-prescriptions-qa


32. Holden S, et al. The incidence of type 2 diabetes in the United Kingdom
from 1991 to 2010. Diabetes, Obes Metab. 2013;15(9):844–52.

33. Steven S, et al. Very low-calorie diet and 6 months of weight stability in
type 2 diabetes: pathophysiological changes in responders and
nonresponders. Diabetes Care. 2016;39(5):808–15.

34. Avery L, et al. Changing physical activity behavior in type 2 diabetes.
Diabetes Care. 2012;35:2681–9.

35. Avery L, et al. Movement as medicine for type 2 Diabetes: protocol for an
open pilot study and external pilot clustered randomised controlled trial to
assess acceptability, feasibility and fidelity of a multifaceted behavioural
intervention targeting physical activity in primary care. Trials. 2014;15:46.

36. Norris SL, Engelgau MM, Narayan KMV. Effectiveness of self-management
training in type 2 diabetes. Diabetes Care. 2001;24(3):561–87.

37. McGuire H, et al. Management of type 2 diabetes in adults: summary of
updated NICE guidance. BMJ: British Medical Journal. 2016;353:i1575.

38. Avery L, et al. A systematic review of behaviour change interventions
targeting physical activity, exercise and Hba1c in adults with type 2
diabetes. Diabet Med. 2012;29:101.

39. Hankonen N, et al. Which behavior change techniques are associated with
changes in physical activity, diet and body mass index in people with
recently diagnosed Diabetes? Ann Behav Med. 2014;49(1):7–17.

40. Greaves CJ, et al. Systematic review of reviews of intervention components
associated with increased effectiveness in dietary and physical activity
interventions. BMC Public Health. 2011;11:119.

41. Diabetes UK. Information Prescriptions for healthcare professionals. 2019.
[cited January 5]; Available from: https://www.diabetes.org.uk/professionals/
resources/resources-to-improve-your-clinical-practice/information-
prescriptions-qa.

42. Coiera E. The forgetting health system. Learning Health Systems. 2017;1:4.
43. Dagliati A, et al. A dashboard-based system for supporting diabetes care. J

Am Med Inform Assoc. 2018;25(5):538–47.
44. Delaney, B.C., et al., Translational medicine and patient safety in Europe:

TRANSFoRm--architecture for the learning health system in Europe. Biomed
Res Int, 2015. 2015: p. 961526–961526.

45. Francis JJ, et al. What is an adequate sample size? Operationalising data
saturation for theory-based interview studies. Psychol Health. 2010;25(10):
1229–45.

46. NVivo qualitative data analysis Software. 2012, QSR International Pty Ltd.
47. Hsieh HF, Shannon SE. Three approaches to qualitative content analysis.

Qual Health Res. 2005;15(9):1277–88.
48. Hayes AF, Krippendorff K. Answering the call for a standard reliability

measure for coding data. Commun Methods Meas. 2007;1(1):77–89.
49. Presseau J, et al. Theory-based predictors of multiple clinician behaviors in

the management of diabetes. J Behav Med. 2013;37(4):607–20.
50. Grimshaw JM, et al. Knowledge translation of research findings. Implement

Sci. 2012;7(1):50.
51. Grimshaw, J.M., et al., Looking inside the black box: a theory-based process

evaluation alongside a randomised controlled trial of printed educational
materials (the Ontario printed educational message, OPEM) to improve
referral and prescribing practices in primary care in Ontario, Canada
Implementation Science, 2007. 2:38.

52. Sezgin E, Yıldırım SÖ. A literature review on attitudes of health professionals
towards health information systems: from e-health to m-health. Procedia
Technology. 2014;16:1317–26.

53. Paré G, Sicotte C, Jacques H. The effects of creating psychological ownership
on Physicians' acceptance of clinical information systems. Journal of the
American Medical Informatics Association : JAMIA. 2006;13(2):197–205.

54. Grimshaw JM, et al. Applying psychological theories to evidence-based
clinical practice: identifying factors predictive of lumbar spine x-ray for low
back pain in UK primary care practice. Implement Sci. 2011;6(1):55.

55. Bonetti D, et al. Applying multiple models to predict clinicians’ behavioural
intention and objective behaviour when managing children's teeth. Psychol
Health. 2009;24(7):843–60.

56. Arditi C, et al. Computer-generated reminders delivered on paper to
healthcare professionals: effects on professional practice and health care
outcomes. The Cochrane Database of Systematic Reviews. 2017;12:
CD001175.

57. Shojania KG, et al. The effects of on-screen, point of care computer
reminders on processes and outcomes of care. Cochrane Libr. 2009.

58. Lally P, Gardner B. Promoting habit formation. Health Psychol Rev. 2013;
7(sup1):S137–58.

59. Presseau J, et al. Goal conflict and goal facilitation in community-based
cardiac rehabilitation: a theory-based interview study. Psychol Health Med.
2014;20:1–12.

60. Ajzen I. The theory of planned behaviour. Organizational Behaviour and
Human Decision Processes. 1991;50:179–211.

61. Gagnon M-P, et al. Systematic review of factors influencing the adoption of
information and communication technologies by healthcare professionals. J
Med Syst. 2012;36(1):241–77.

62. Grol R, Grimshaw JM. From best evidence to best practice: effective
implementation of change in patients' care. Lancet. 2003;362:1225–30.

63. Hagger MS. Implicating self-control in the mechanism by which
implementation intentions reduce stress-induced unhealthy eating: a
comment on O’Connor et al. Ann Behav Med. 2015;49(3):301–4.

64. May C, Finch T. Implementing, embedding, and integrating practices: an
outline of normalization process theory. Sociology. 2009;43(3):535–54.

Potthoff et al. BMC Medical Informatics and Decision Making           (2019) 19:23 Page 11 of 11

https://www.diabetes.org.uk/professionals/resources/resources-to-improve-your-clinical-practice/information-prescriptions-qa
https://www.diabetes.org.uk/professionals/resources/resources-to-improve-your-clinical-practice/information-prescriptions-qa
https://www.diabetes.org.uk/professionals/resources/resources-to-improve-your-clinical-practice/information-prescriptions-qa

	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Theory-based determinants of healthcare professional behaviour
	Habit and healthcare professional behaviour
	The impact of competing demands on healthcare professional behaviour
	Self-management support for people with type 2 diabetes
	Diabetes UK information prescriptions to support self-management advice
	Research questions

	Methods
	Sampling and recruitment
	Data collection
	Analysis

	Results
	Participants
	Interrater reliability
	Reflective process
	Diabetes UK information prescription use (behaviour)
	Outcome expectancies
	Self-efficacy
	Intention
	Action planning
	Coping planning

	Impulsive process
	Contextual cues
	Habit formation

	Multiple goal process
	Goal priority and goal conflict


	Discussion
	Implications for theory development in implementation science
	Implications for implementation support
	Strengths and limitations

	Conclusion
	Additional files
	Abbreviations
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

